A Gram-stain-negative, non-motile, aerobic and rod-shaped bacterium, strain Ra1 T , was isolated from the gut of a woodfeeding lower termite, Reticulitermes aculabialis. Phylogenetic analysis of 16S rRNA gene sequences showed that the strain was closely related to Chryseobacterium rigui JCM 18078 T (96.7 % similarity). Growth was observed at 15-45 C (optimum 30 C), at pH 6.0-9.0 (optimum pH 8.0) and in the presence of 0-2 % (w/v) NaCl (optimum 0 %). The DNA G+C content of strain Ra1 T was 39.9 mol%. Cells contained menaquinone MK-6 as the sole respiratory quinone and the major fatty acids were iso-C 15 : 0 , iso-C 17 : 0 , summed feature 3 (comprising C 16 : 1 !6c and/or C 16 : 1 !7c) and summed feature 9 (comprising C 16 : 0 10methyl and/or iso-C 17 : 1 !9c). The predominant polyamine was sym-homospermidine. The cellular polar lipids consisted of one phosphatidylethanolamine, three unidentified aminolipids, one unidentified phospholipid and one unidentified lipid. Based on phenotypic, genotypic and phylogenetic studies, it is concluded that strain Ra1 T represents a novel species of the genus Chryseobacterium, for which the name Chryseobacterium reticulitermitis sp. nov. is proposed. The type strain is Ra1 T (=CCTCC AB 2015431 T =KCTC 52230 T ).
The genus Chryseobacterium (family Flavobacteriaceae, phylum Bacteroidetes) was first described by Vandamme et al. [1] , and emended descriptions have been proposed [2, 3] . At the time of writing, the genus Chryseobacterium comprised 97 recognized species (http://www.bacterio.net/ chryseobacterium.html). Members of the genus Chryseobacterium have been isolated from various environments such as soil [4] [5] [6] permafrost [7] , freshwater [8, 9] , waste water [10] , rhizosphere [11, 12] , fish [13, 14] , chicken [15, 16] and insect gut [17] . Members of the genus Chryseobacterium are Gram-negative, non-motile, non-spore-forming, aerobic rods and contain menaquinone 6 (MK-6) as the major respiratory quinone [18] .
In a study of symbiotic bacteria inhabiting the gut of a wood-feeding lower termite, Reticulitermes aculabialis, bacterial strain Ra1 T was isolated from the gut homogenate by the serial dilution method under aerobic conditions with ten-fold diluted tryptic soy broth (1/10 TSB: 3 g l À1 ; Bacto; Becton Dickinson). Termites were collected from Wuzhi Mountain in Hainan, China. The dissection of termite guts and preparation of gut homogenate was conducted as reported previously [19] . The dilution was then spread on 1/10 TSB agar plates and incubated for 1 week at 30 C.
Each single colony was picked up and each transferred onto a new plate. This process was performed at least three times. During the course of purification, a translucent circular colony was obtained, which was then designated as strain Ra1 T . The strain grew well in 1/3 TSB (10 g l À1 ; Bacto; Becton Dickinson), TSB and Luria-Bertani broth (LB; laboratory-prepared) as well. In this paper, we report on the taxonomic description of strain Ra1 T based on a polyphasic approach. Chryseobacterium rigui JCM 18078 T [20] and Chryseobacterium gleum JCM 2410 T (type species of the genus) [21] were used as reference strains.
The 16S rRNA gene was amplified from a single colony by PCR using the universal bacterial primers 27F [22] and 1492R [23] . The obtained sequence was compared with closely related sequences retrieved from GenBank using the BLASTN program [24] and then aligned using the CLUSTAL X software [25] . Phylogenetic trees were reconstructed with the software package MEGA version 5.0 [26] using the neighbour-joining [27] and maximum-likelihood [28] methods with Kimura's two-parameter model [29] . The robustness of the topology in the phylogenetic trees was evaluated by bootstrap analyses based on 1000 resamplings [30] . Genetic distances between strain Ra1 T and other strains in the genus Chryseobacterium were calculated on the basis of pairwise alignment according to the p-distance algorithm. A large tree was reconstructed at first based on 16S rRNA gene sequences of all characterized species of the genus Chryseobacterium (http://www.bacterio.net/chryseobacterium.html). Based on the tree topology and branch stability, 20 sequences were then selected for the reconstruction of a smaller tree to show the phylogenetic relationship of strain Ra1 T to the other members of the genus Chryseobacterium. Analysis of 16S rRNA gene sequences indicated that strain Ra1 T was phylogenetically related to members of the genus Chryseobacterium with sequence similarities ranging from 93.7 to 96.7 % with the highest sequence similarity (96.7 %) to C. rigui JCM 18078 T [20] . The topologies of the phylogenetic trees reconstructed with the neighbour-joining ( Fig. 1 ) and maximum-likelihood methods were similar and both indicated that strain Ra1 T was clustered with C. rigui JCM 18078 T .
Morphological and physiological characteristics were investigated with cells cultivated in TSB at 30 C. Growth was also tested on cetrimide and MacConkey agars. Morphological observations were performed by scanning electron microscopy (Hitachi U8010). Capnophilic growth was tested as described by Bernardet et al. [31] . Gram-staining was carried out according to the method used by Gerhardt et al. [32] . Detection of motility was performed using semisolid agar [33] , and gliding motility was examined and observed with phase-contrast microscopy. The production of flexirubin-type pigment was investigated using 20 % (w/v) KOH solution [31] . The range of growth temperature was tested in TSB medium incubated for 24 h at 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 and 55 C. The pH range for growth was tested at pH 3.0-10.0 (at intervals of 1 pH unit) by adjusting the pH of the TSB. Citrate buffer was used for pH 3.0-6.0, phosphate buffer was used for pH 7.0, Tris buffer was used for pH 8.0, and a carbonate-bicarbonate buffer was used for pH 9.0 and pH 10.0 [34] . Tolerance to NaCl was examined in TSB containing 0-6 % (w/v, at intervals of 0.5 %) NaCl at 30 C for 24 h. Anaerobic growth was observed in TSB supplemented with 0.05 % L-cysteine monohydrochloride in Hungate tubes prepared under anaerobic conditions. Oxidase and catalase activities were determined as previously described [3] . Hydrolysis of casein, gelatin, starch and Tween 80 was tested as described by L anyí [35] and Smibert and Krieg [36] . Hydrolysis of L-tyrosine was examined on nutrient agar (NA) containing 0.5 % L-tyrosine [37] . The Voges-Proskauer reaction, hydrogen sulfide production and precipitation on egg yolk were tested according to the methods of Barrow and Feltham [37] . L-Phenylalanine deamination was examined according to the method of Richard and Kiredjian [38] . Additional biochemical and enzyme activities were tested using API 20NE, API 50CH and API ZYM kits (bioM erieux) according to the manufacturer's instructions.
Cells of strain Ra1 T were Gram-stain-negative, non-motile, non-spore-forming and rod-shaped (approximately 0.5 µm in diameter, 0.8-1.8 µm in length). Colonies were circular, of low convexity, smooth, transparent, non-yellow-pigmented and with an entire edge after incubation for 2 days at 30 C. Growth did not occur under anaerobic conditions in TSB. Growth was observed at 15-45 C (optimum 30 C) and at pH 6.0-9.0 (optimum 8.0). Strain Ra1 T was able to grow in the presence of 0-2 % (w/v) NaCl (optimum 0 %). Other physiological and biochemical properties of strain Ra1 T are provided in the species description and the properties that distinguish strain Ra1 T from its closely related species are listed in Table 1 .
For chemotaxonomic analyses, biomass of strain Ra1 T and the reference strains was harvested from tryptic soy agar incubated at 30 C for 2 days. Cellular fatty acids were extracted and methylated according to the standard protocol of the Sherlock Microbial Identification System (MIDI; http://www.microbialid.com/PDF/TechNote_101.pdf). Separation and identification of fatty acid methyl esters was performed using a gas chromatograph (6890 N; Agilent) with MIDI Sherlock TSBA6 database [39] . Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v) and purified using TLC, and the identities of quinones were determined by HPLC with an eclipse XDB-C18 column (4.6Â150 mm; Agilent) [40] . Polar lipids were extracted and identified by two-dimensional TLC (silica gel plates, layer thickness 0.2 mm; Merck) followed by spraying with appropriate reagents. The total polar lipids, amino lipids, glycolipids and phospholipids were detected by staining the plates with molybdophosphoric acid, ninhydrin, a-naphthol and molybdenum blue, respectively [41] [42] [43] . Polyamines were analysed using the HPLC equipment described by Schenkel et al. [44] . The DNA G+C content was determined by HPLC (UltiMate 3000; Dionex) as described by Mesbah et al. [45] .
The most abundant cellular fatty acids of strain Ra1 T were iso-C 15 : 0 (46.4 %), iso-C 17 : 0 3-OH (11.6 %), summed feature 3 (comprising C 16 : 1 !6c and/or C 16 : 1 !7c) (11.5 %) and summed feature 9 (comprising C 16 : 0 10-methyl and/or iso-C 17 : 1 !9c) (14.3 %), which is consistent with the reference strains ( Table 2 ). The predominant isoprenoid quinone of Ra1 T was MK-6. The major polyamine was sym-homospermidine. The polar lipid profile of Ra1 T consisted of one phosphatidylethanolamine, three unidentified aminolipids, one unidentified phospholipid and one unidentified lipid (Fig. S1 , available in the online Supplementary Material) .
The DNA G+C content of strain Ra1 T was 39.9 mol%.
Based on the above phenotypic, phylogenetic, physiological and chemotaxonomic results, it is clear that strain Ra1 T represents a novel species of the genus Chryseobacterium, for which the name Chryseobacterium reticulitermitis sp. nov. is proposed.
DESCRIPTION OF CHRYSEOBACTERIUM RETICULITERMITIS SP. NOV.
Chryseobacterium reticulitermitis (re.ti.cu.li.ter¢mi.tis. N.L. gen. n. reticulitermitis of a termite of the genus Reticulitermes). *Opposite result to that reported by Holmes et al. [21] . In API 50CH strips, acid is produced from D-xylose, D-glucose, D-fructose, D-mannose and aesculin, but not from the other substrates. In API ZYM strips, alkaline phosphatase, esterase lipase (C 8 ), leucine arylamidase, valine arylamidase, trypsin, a-chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are present, but esterase (C 4 ), lipase (C 14 ), cystine arylamidase, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase activities are absent. The major cellular fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH, summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c) and summed feature 9 (comprising C 16 : 0 10-methyl and/or iso-C 17 : 1 !9c). The only respiratory quinone is MK-6. In addition to phosphatidylethanolamine, the polar lipid profile contains three unknown aminolipids, one unknown phospholipid and one unknown lipid. The major polyamine is sym-homospermidine.
The type strain, Ra1 T (=CCTCC AB 2015431 T =KCTC 52230 T ), was isolated from the gut of a wood-feeding lower termite, Reticulitermes aculabialis, collected from Hainan, China. The genomic DNA G+C content of the type strain is 39.9 mol%.
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